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ABSTRACT: A multifrequency signal transmission system 
wherein the sending station includes n frequency generators 
each having a different frequency. Each of m registers are 
coupled in common to then frequency generators. Each of the 
m registers include in longtail transistor pairs each coupled to a 
different one of the n generators. The longtail transistor pairs 
of an associated register each have their outputs coupled to a 
common transmission line. Bistable devices are coupled to 
each of the longtail transistor pairs of each register for activa 
tion of the longtail transistor pair to couple a given number of 
then generators to the associated common transmission. 
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ACSIGNAL TRANSMISSIONSYSTEM 

The present invention relates to an AC signal transmission 
system. 

Generally, in AC signal transmission systems an AC signal 
source feeding a plurality of transmission lines simultaneously, 
must be capable of delivering output signals at a sufficiently 
high power level. This power level depends on the number of 
transmission lines coupled thereto as well as on the amplitudes 
the AC signals must have at the transmitting ends of the lines. 
If the number of lines effectively coupled to the above source 
is variable and, if additionally, the amplitudes of the trans 
mitted AC signals must be maintained substantially constant, a 
regulated amplifier has to be associated with each transmis 
sion line, in order to amplify and attenuate the low and high 
amplitude AC signals with regard to the above desired con 
stant amplitude, respectively. 

In a multifrequency signal transmission system, it would be 
desirable to use a set of n self-running oscillators, each tuned 
to a different frequency coupled in common with all the cir 
cuits, e.g. telephone registers, requiring the transmission of 
such signals. This set of n oscillators is coupled to the above 
plurality of transmission lines via a corresponding plurality of 
registers when these control the establishment of connections. 
Each register includes controlable selection switches to cou 
ple combinations of p out of then oscillators (p < n) to its as 
sociated line, thus, enabling the transmission of multifrequen 
cy signal impulses, or bursts, according to ap out of n frequen 
cy-code system. In the above multifrequency signal transmis 
sion system, the n circuits of a register which could selectively 
enable the coupling of the in respective common oscillators to 
the input of the aforementioned regulated amplifier would 
have to be sufficiently decoupled, with respect to one another, 
e.g. by means of decoupling resistors. The resistance of the re 
sistors would have to be sufficiently high with regard to the re 
sistance of the signal sources in order to avoid applying un 
wanted frequencies to the registers. These resistors cause the 
input signals to the regulated amplifier to be at a lower level 
than the level of the signal of the common source. Since a vari 
able number of registers may at one moment require a particu 
lar frequency to be applied to the lines with which they are as 
sociated, these resistors will constitute a variable shunt im 
pedance for each signalling path causing the signal level at the 
input of the amplifier to vary for each frequency. The am 
plitude variations for each frequency are mutually dependent 
and the amplitude of signals having different frequencies ap 
plied simultaneously to an amplifier will, thus, not necessarily 
be at the same level. 

Accordingly, the main drawbacks of the above system are 
that they would necessitate relatively high power AC signal 
sources and regulated nonlinear amplifiers which introduce a 
frequency distortion in the transmitted AC signals, particu 
larly undesirable in multifrequency signalling. 

It is an object of the present invention to provide an AC 
signal transmission system which does not present the men 
tioned drawbacks. 
The present AC signal transmission system is characterized 

by the fact, that it includes an AC voltage signal source cou 
pled to a plurality of transmission lines via corresponding 
linear voltage-current transducing arrangements. 
According to and ther characteristic of the invention, the 

above AC signal transmission system is further characterized 
by the fact, that said source comprises in oscillators tuned to n 
different predetermined frequencies, and that said transduc 
ing arrangement includes in voltage-current transducing cir 
cuits each having their input connected to the output of a dif 
ferent one of said in oscillators and their output coupled in 
common to an associated transmission line. 

Still another characteristic of the above AC signal transmis 
sion system resides in the fact that said transducing arrange 
ment further includes in constant current generator means to 
feed a different one of n transducing circuits via a different 
one of n bistable switching means which in their rest condition 
electrically disconnect said constant current generator means 
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2 
from their associated transducing circuits, and that control 
means are associated with said arrangement to selectively ac 
tivate said bistable means to transmit AC signal impulses of 
corresponding frequencies via the associated common trans 
mission line. 
The above mentioned and other objects and features of the 

invention will become more apparent and the invention itself 
will be best understood by referring to the following descrip 
tion of embodiments taken in conjunction with the accom 
panying FIG. which is a schematic diagram of a multifrequen 
cy AC signal transmission system in accordance with the in 
vention. 

Referring to the FIG., the multifrequency AC signal trans 
mission system shown therein, constitutes the transmitting 
part of a signalling station, which is able to transmit code 
signals to m receiving stations (not shown) via m transmission 
lines LNi, where is 1...m. It is assumed that the above code. 
signals are constituted by combinations of two frequencies out 
of six available ones fl to fö, which are all in the voice 
frequency band. The transmitting part comprises six oscilla 
tors F1 to F6, respectively, tuned to the six frequencies fl to fö 
and generating AC signals of equal amplitudes. These oscilla 
tors F1 to F6 are connected to corresponding inputs of each 
one of m registers REG1 to REGm via their output transfor 
mers T1 to T6. The secondary windings of transformers T1 to 
T6 each having a center-tap connected in common to the 
junction of a resistor R15 and a Zener diode Z forming a 
potentiometer, the free end of resistor R15 and the anode of 
diode Z being connected to a source V of positive Dipotential 
and to ground, respectively. Each register REGi (i-1 to m) in 
cludes six longtail NPN pair of transistors Q1/Q'1 to Q6/Q'6 
which have their bases correspondingly connected to the ends 
of the associated secondary winding of transformers T1 to T6. 
The emitters of each of the pair of transistors Q1|Q'1 to 
Q6/Q'6 are interconnected via the series connection of a pair 
of resistors R3/R'3 to R8/R'8, the junction of each pair of re 
sistors being connected to ground via the series connection of 
a resistor R9 to R14 and a make contact k1 to kó, respectively. 
Resistors R3 to R8 and R'3 to R'8 are all equal in value. Re 
sistors R9 to R14, which simulate constant current sources, 
are also equal in value. The collectors of transistors Qi to Q6 
(Q' to O'6) of register REGi are connected to a common 
point. Each of these common points are connected, on the one 
hand, to the source V of positive DC potential via a resistor R1 
(R') and, on the other hand, to the associated conductor of a 
two-wire transmission line LNi via a selector contact Si (S'i). 
The contacts k1 to kó are controlled by associated relays (not 
shown) of register REGi. 
The principle of operation of the above multifrequency 

signal transmission system is as follows: 
The output signals of oscillators FA to F6 are applied in 

push-pull to the bases of nonsaturating pair of transistors 
Q1|Q' to Q6/Q'6 of each register REGi (i=1 to m) via the 
transformers Ti to T6, respectively, the amplitude of the 
above output signals being smaller than the DC bias level ap 
plied to their bases by Zener diode Z via the secondary 
windings of transformers T1 to T6. In the rest condition, the 
relays of register REGi which control the contacts ki to k(6 
thereof are not energized, so that contacts k1 to kó are open 
and the corresponding constant current feeding paths of the 
pair of transistors Q1|Q'1 to Q6/Q'6 are interrupted. Hence, 
no currents circulate from the collectors of the pair of 
transistors Q1/O' to O6/Q'6 to source V via resistors R and 
R'll and no output AC signals are transmitted via line LNi. 
When a multifrequency code signal has to be transmitted, by 
register REGi, e.g. a code signal comprising the frequencies fi 
and f6, a corresponding combination of two out of six relays 
(not shown) controlling the six contacts k1 to kó thereof is ac 
tivated for a time interval equal to the time duration of a code 
signal e.g. the two relays controlling the contacts k1 and kó. 
These contacts k1 and kó close and as a consequence the con 
stant current paths of the pair of transistors Q1|Q1 and 
Q6/O'6 are established. The balanced collector AC currents 
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of the pair of transistors Q1/Q'1 and Q6/Q'6 of frequencies f 
and fö, respectively, are summed through resistances R1 and 
R"1, so that the resulting output code signal is constituted by 
the frequencies fl and fö. This code signal is transmitted to a 
remote receiving station via the associated transmission line 
LNi. After the above time duration, contacts k1 and k6 break, 
their control relays being deemergized, so that the constant 
current supply paths to longtail pair of transistors Q1/Q'1 and 
Q6/Q'6 are again interrupted. The following multifrequency 
code signals are transmitted in a similar way. It is obvious that 
the control means of register REGi are so arranged, that the 
successively selected combinations of two contacts out of the 
six remain closed for a same predetermined time interval, so 
that the transmitted multifrequency code signal bursts each 
have this one predetermined duration. 
From the foregoing description, it becomes clear that oscil 

lators F1 to F6 which are common to the m registers REG1 to 
REGm of the above described transmitting station do not have 
to supply output signals at a high power level, since they are 
coupled to the transmission lines LN1 to LNm via the cor 
responding longtail pair of transistors Q1/O'1 to Q6/O'6 of re 
gisters REG1 to REGm, such a longtail pair of transistors con 
stituting a voltage-current transducing circuit. Hence, the 
number m of registers REGi coupled to the low power oscilla 
tors F1 to F6 may be chosen to be high. Finally, due to the 
above constant current operating longtail pair of transistors, 
the use of a regulated amplifier, entailing the drawbacks previ 
ously mentioned, is avoided. 

While the principles of the invention have been described 
above in connection with specific apparatus, it is to be clearly 
understood that this description is made only by way of exam 
ple and not as a limitation on the scope of the invention. 

I claim: 
1. An AC signal transmission system comprising: 
an output transmission line; 
in oscillator means each generating a different frequency 

signal; 
in longtail pair of transistors, each of said pair of transistors 
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4 
being coupled to a different one of said oscillator means; 
and control means coupled to each of said pair of 
transistors to control the selective activation of a 
predetermined number of said pair of transistors to cou 
ple said frequency signal of the activated predetermined 
number of said oscillator means to said transmission line 
for a given time interval. 

2. A system according to claim 1, wherein said control 
means activates a plurality of said pair of transistors less than n 
to provide a multifrequency code signal for coupling to said 
transmission line. 

3. A system according to claim 1, wherein: 
the amplitude of each of said frequency signals generated by 

said oscillator means are substantially equal; and 
the attenuation of each of said pair of transistors are sub 

stantially equal to provide a substantially equal amplitude 
for said frequency signals coupled to said transmission 
line. 

4. A system according to claim 1, wherein: 
said control means includes n bistable means, each of said 

bistable means being coupled to a different one of said 
pair of transistors. 

5. A system according to claim 4, wherein a plurality of said 
n bistable means less than n are activated to activate a cor 
responding plurality of said pair of transistors to provide a 
multifrequency code signal for coupling to said transmission 
line. 

6. A system according to claim 4, wherein said in pair of 
transistors and said in bistable means are included in a 
telephone register. 

7. A system according to claim 6, further including: 
a plurality of transmission lines similar to said output trans 

mission line; and 
a plurality of registers similar to said telephone registers, 
each of said Plly of registers being coupled to a dif 
ferent one of said plurality of transmission lines and in 
common to said in oscillator means. 

  


